Summary. A method of studying the effect of drugs on the lower urinary tract is described, using cord-injured patients with detrusor hyperreflexia. In this study 19 patients received intravenous phentolamine. This alpha-adrenergic blockade produced a significant reduction in the maximum voiding detrusor pressure, voided volumes and peak flow rates with no reduction of outflow tract obstruction.
Introduction
COMBINED urodynamic and radiological studies of the lcwer urinary tract are now accepted as routine investigations in patients with neuropathic bladder dysfunction. Accurate and objective studies of lower tract dysfunc tion lead to precise methods of clinical management. This paper describes another aspect of the use of urodynamic studies, in the objective assessment of pharmacological agents.
The reflex bladder of the male patient with a suprasacral cord injury provides a useful dynamic model for the evaluation of drugs acting on the lower urinary tract. Previous work has detailed the method with studies on cholinergic drugs (Philp et al., 1980) . We describe the results of the effect of phentolamine on the voiding parameters in suprasacral cord-injured patients.
Patients and Methods
Nineteen male patients with complete suprasacral cord lesions were studied. All patients had well established reflex micturition with detrusor hyper reflexia. No patient was receiving any drug affecting the lower urinary tract.
The urodynamic system measures the subtracted detrusor pressure, voided flow rate and voided volume. Two small diameter catheters were passed trans-urethrally, one for bladder filling and the other for the measure ment of bladder pressure with a fluid filled system and remote transducer (Fig. I) . Both catheters were left in situ during voiding, so allowing repeated filling and voiding. The bladder was not emptied prior to the studies. The bladder was filled at a constant rate for each patient, the average being 20 mls per minute. Using constant bladder filling, repeated voiding sequences were recorded until the pattern of voiding became regular and reproducible (Fig. 2 ). Once this regular pattern was established each patient 
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FIG. I
Diagram of urodynamic/radiological system. received a constant intravenous infusion of the alpha-adrenergic blocking agent phentolamine mesylate at a dose of I mg per minute. Further recordings of voiding were recorded during phentolamine infusion with a minimum of three voiding sequences:
PARAPLEGIA
The following parameters were studied: maximum detrusor pressure, length of detrusor contractions, the interval between detrusor contractions, voided volumes, peak flow rates and the initial isometric detrusor pressure rise, an index of detrusor-sphincter dyssynergia.
Results
Although several voiding sequences were recorded, the results are expressed as an average for each parameter before and during alpha-adrenergic blockade. The only significant changes in the recorded parameters occurred as a decrease in maximal detrusor pressures (p < 0'002) (Fig. 3) , a fall in voided volumes (p � 0'05) (Fig. 4) and peak flow rates (p < 0'025) (Fig. 5) .
The most significant change was the decrease of maximum detrusor pressure.
There was no significant change in the length of detrusor contractions, the interval between contractions or the degree of initial dyssynergia. The change in maximum detrusor pressure with phentolamine (p < o·ooz). 
Discussion
Alpha-adrenergic blocking drugs are reported to reduce the resistance to voiding by their action at the bladder neck and proximal urethra. Clarke and co-workers showed that adrenergic blockade reduces the distal urethral sphincter pressure as measured with the urethral pressure profile in patients with conus and cauda equina lesions (Clarke and Thomas 1981) . Mobley (1976) claimed that oral phenoxybenzamine was of value in all types of neuropathic bladder dysfunction, including patients with reflex micturition. Similarly Olsson and colleagues (1977) reported improved voiding as judged by flow measurements in six patients out of II with upper motor neurone lesions. Conversely, Hachen (1980) reported the value of phenoxybenzamine in improving voiding in patients with auto nomous bladders but with no effect in those with automatic bladders. In vitro studies of human detrusor strips have shown that phentolamine resulted in the inhibition of an electrically evoked response. This inhibition was significantly greater in muscle obtained from patients with detrusor instability (Eaton and Bates 1982) .
The results of this present study supports the in vivo work of Eaton, namely that phentolamine produces an inhibitory effect on the detrusor The change in peak flow rates with phentolamine (p < 0.025).
with consequent reduction in flow rate in patients with detrusor hyper reflexia.
There was no evidence of a reduction in outlet resistance or change in detrusor-sphincter dyssynergia. RESUME Une methode d'etudier l'esset des drogues sur la vessie est decrivee utilisant des blesses du cordon medullaire avec hyperreflexia detrusor. Dans cette etude 19 malades etient donne phentolamine intra-veineux. Phentolamine provoque une reduction significatis dans la pressions detrusor maximum en vidant torrents vide, et pointe ecoulement mais il n'y a pas une reduction de ecoulement tract encombrement. 
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